Young researchers are crucially important for basic science as they make unexpected, fundamental discoveries. Since 1982, we find a steady drop in the number of grant-eligible basic-science faculty [principal investigators (PIs)] younger than 46. This fall occurred over a 32-y period when inflation-corrected congressional funds for NIH almost tripled. During this time, the PI success ratio (fraction of basicscience PIs who are R01 grantees) dropped for younger PIs (below 46) and increased for older PIs (above 55). This age-related bias seems to have caused the steady drop in the number of young basicscience PIs and could reduce future US discoveries in fundamental biomedical science. The NIH recognized this bias in its 2008 earlystage investigator (ESI) policy to fund young PIs at higher rates. We show this policy is working and recommend that it be enhanced by using better data. Together with the National Institute of General Medical Sciences (NIGMS) Maximizing Investigators' Research Award (MIRA) program to reward senior PIs with research time in exchange for less funding, this may reverse a decades-long trend of more money going to older PIs. To prepare young scientists for increased demand, additional resources should be devoted to transitional postdoctoral fellowships already offered by NIH.
age-related bias | early-stage investigators | mentoring | independence I t is a well-known observation that the age of the youngest NIH R01 grantees has been rising steadily since 1980 when data first became available (1) (2) (3) (4) (5) (6) (7) (8) (9) . The R01 grant, which is NIH's oldest grant mechanism, is dominant both in numbers and funding level. Does the increasing age of R01 grant holders affect the number of young independent scientists? Not having an R01 grant at a young age does not matter, provided that young scientists are given the funding needed to work independently and make their new discoveries in fundamental, curiosity-driven, basic-science research (more simply, basic science). For one sector of the US biomedical workforce, there are excellent records going back to the 1960s. The Association of American Medical Colleges (AAMC) collects data on the age profiles of all staff and faculty at US medical schools (10) . These data are comprehensive, classifying faculty by academic rank and basic-science or clinical-science department.
Of particular concern is the number of young basic-science principal investigators (PIs): disruptive discoveries in basic science and information technology often originate with young people. Most Nobel laureates made their discoveries when younger than 40 (3, 11, 12) . The founders of Apple, Microsoft, Yahoo, Google, and Facebook all made their breakthroughs by dropping out of college to build innovative companies.
Basic-science PIs in US medical schools are most dependent on external funding: on average, tenured basic scientists need to raise funds to cover one-half of their salary, whereas clinical scientists and university faculty need to raise funds to cover a quarter of their salary (13) . Although basic scientists may be funded by the National Science Foundation (NSF), nonfederal or private sources, the NIH is their major funding source, making it the focus of this study.
We find (i) all PIs are aging, with basic-science PIs aging more quickly than R01 grantees, and clinical-science PIs aging more slowly than R01 grantees; (ii) the number of clinical-science PIs of all ages has increased, whereas the number of young basic-science PIs has decreased; (iii) rapid doubling of NIH appropriation from 2000 to 2004 led to a rise in the number of younger basic-science PIs, but the increase in number of younger R01 grantees lagged by 8 y because it is difficult to add young PIs when funding is not steady; (iv) the age profile of the PI success ratio (fraction of basicscience PIs having R01 funding at a particular age) does not change for age relative to median R01 grantee age. Since 1980, basic-science PIs below 46 are less and less likely to be funded, and those above 55 are more and more likely (5); basic sciences led to US domination of Nobel Prizes.
Based on this, we believe that increasing the number of young basic-science PIs is essential to keeping US biomedical science truly innovative. We make three recommendations. (i) The NIH needs to reduce funding of older PIs so as to release funds for younger PIs.
(ii) The NIH needs to eliminate the age bias shown by the PI success ratio. When a smaller and smaller fraction of PIs under 46 are getting R01 grants, departments will hire fewer young PIs. When more and more PIs between 50 and 70 are getting R01 grants, departments will keep them on. Ideally, this correction should depend on the age bias and be adjusted as the number of younger PIs increases. (iii) The NIH needs to increase the number of K99 fellowships awarded. Postdoctoral scholars must be given the independence enjoyed by the baby-boomer generation. Current postdoctoral scholars are often part of a large research group, one of many authors on papers, and not owners of a research project that they can take away with them.
The NIH has proactively dealt with the first two of our three recommendations. Since 2016, the National Institute of General Medical Sciences (NIGMS), which funds more basic science than other parts of NIH, began making grant awards in the Maximizing Investigators' Research Award (MIRA) pilot program. This program rewards well-funded senior investigators with a more stable funding in return for a drop of total funds to be used to fund younger PIs. Since 2008, priority scores of young PIs have been increased by the NIH early-stage investigator (ESI) policy. Our third recommendation is for additional K99 fellows, those postdoctoral scholars who do better at getting positions and R01 grants (14) . As postdoctoral fellows on R01 grants (15) Significance Innovative fundamental basic science research is traditionally done by young people. This makes the steady fall in the number of younger US basic scientists a serious concern. Our analysis suggests that this happened mainly due to a bias against younger applicants, with more money going to older principal investigators (PIs). We also find a large number of postdoctoral scholars and research associates, a rapid rise in number of PIs over 71, and a steady shift of NIH funds away from R01 grants. NIH is attempting to deal with some of these issues.
outnumber K99 fellows (16) by 30 to 1, there would be ample funds to boost the number of K99 fellows if fewer postdoctoral scholars are funded on R01 grants.
Results
Aging of R01 PIs and Medical School Investigators. The aging of young R01 grantees is well known from the published average age of those investigators who receive their first independent research (FIR) R01 grant (17) . Problems facing young R01 applicants was noted decades ago in a 1994 National Research Council Report (18) . In it, Bruce Alberts wrote, "The number of applications for NIH grants submitted by younger biomedical investigators had plummeted by more than 50% from 1985 to 1993." White et al. (3) published a comprehensive study showing that both the age of first-time R01 grantees and the average age of all R01 grantees is steadily increasing, whereas Nobel Prizes are generally awarded for early career work. Adams (23) noted prizes for early work, a 1946 "bibliometric" study (24) . Fig. 1 shows the most recent data for FIR R01 grants (16) (black dotted line). FIR grantees are 6 y older than the youngest 5%, making their age close to that of the youngest 25% grantees. Thus, FIR grantees are not the youngest grantees but rather representative of the youngest quarter.
Aging of a workforce that initially has few older members is expected: even if many young members are added, the median age will increase as the entire population ages. Aging of R01 grantees does not matter so long as there are other ways that young PIs can be funded, which could include startup institutional funds, grants from other federal agencies, private charities, etc. It is crucially important that the number of young faculty is not affected by the aging of R01 grantees.
Changing Numbers of PIs and Medical School Investigators. We first learned of this issue from Dr. Sally Rockey's blog of February 13, 2012 (25) , and the accompanying presentation by Walter Schaffer (26) . Here, we adopt their data-centric approach analyzing data provided in Dataset S1 with Perl (pseudocode in Dataset S2). Fig. 2 shows changes from 1980 to 2014 in the numbers of three groups (grantees, clinical-science PIs, and basic-science PIs) for three chosen age ranges: older, middle aged, and younger. For the older PIs, the curves show steady growth for R01 grantees, clinicalscience PIs, and basic-science PIs. All grow more quickly after 1997 (growth rates increase by 3-, 2.4-, and 1.6-fold, respectively). For the middle-aged PIs, the curves all show initial growth followed by saturation (for clinical-science PIs) or a drop (for basic-science PIs and R01 grantees) starting from about 2005.
For the younger PIs, the curves are very different from one another. The number of younger R01 grantees peaked in 1992 at (Fig. S4) . The low correlation of 0.67 shows that more funding does not directly lead to additional younger R01 grantees.
Time Lag for Basic-Science PIs. We focus on basic-science PIs as they need to find almost twice as much salary from grants (ref.
13; 50% rather than 25%). Fig. 4A shows that, although R01 funds allocated to PIs below 46 was relatively constant, the number of younger R01 grantees fell dramatically from 8,782 in 1992 to 5,780 in 2014 (drop of 3,002 grantees or 34%). Closer analysis shows that the fall in R01 grantees from 1992 was halted by an increase of 750 grantees from 2008 to 2010, whereas the fall in number of basic-science PIs was halted by a large increase of 1,063 PIs from 2002 to 2004, 6 y earlier than the increase in R01 grantees (Fig. 4B) . What is surprising is that the new PIs were hired 6 y before most of them got R01 grants (750/1,063 or 71%). Hiring of almost 1,200 young PIs was likely encouraged by the increase in funds that peaked in 1999 (Fig. 3A) . When these PIs needed R01 funding from 2008 to 2010, the allocation increased for them, although the NIH appropriation was already falling. The 10-y lag time between jump in appropriation and funding of younger PIs is due to the careful screening of tenure-track academic appointees. Thus, it is very difficult to increase the numbers of young basic-science PIs by a burst of added funding. Success Rates. Conventional success rates for NIH grants, published by the NIH, measure the fraction of applications that are funded. This value depends on the number of applications, the scores assigned by study sections, and the total fund allocations. Since 1980, the published success rates for both R01 and non-R01 research program grants (RPGs) dropped from close to 40% to below 20% (Fig. S5A) . In this period, the number of R01 grant applications increased by 73% from 15,919 to 27,502, whereas the number for non-R01 grant applications increased by 2,760% from 825 to 23,571. For R01 grantees, the number of successful applications hardly changed between 1980 and 2014 (5,143-5,163), whereas for non-R01 grantees in the same period the number of successful applications increased 12.5-fold, from 325 to 4,078 (Fig. S5B) . From 1980 to 2014, total non-R01 NIH RPG funds increased fourfold, from 1,321 M$ to 5,381 M$ (Table S1 ).
The PI Success Ratio. Success rates do not indicate the relative success of PIs of different ages, so we introduce a measure based on the fraction of PIs being funded. Our "PI success ratio" is defined for a particular 5-y range as the number of R01 grantees of that age divided by the number of basic-science PIs of that same age. To smooth the data, we average both sets of numbers over a centered window of 5 y. The age variation of the PI success ratio shows the chance of PIs of different ages becoming R01 grantees. We know that the basic-science PIs are just a small part of the potential applicants for R01 funding, but they are particularly dependent on such funding for their salary support (13) . Their overall numbers follow the fluctuations in number of R01 grantees more closely than do the generally increasing numbers of clinical-science PIs (Fig. 2B) . Fig. 5A shows how the PI success ratio is highest for PIs who are neither younger nor older. What is surprising is that, since 1982, the age range of these more successful PIs has shifted to higher ages. This means that the PI success ratio below age 40 has decreased with time, whereas that above age 55 has increased. If we shift the curves using the median R01 grantee age (Fig. 1) , they superimpose well (Fig. 5B) . This similarity of the age variation of the ratio of number of R01 grantees to number of basic-science PIs persisted over 30 y, whereas the profiles of numbers of grantees and basic-science PIs change substantially (Fig. S2) .
The PI success ratio will be known to any basic-science department as it can be estimated by the fraction of their colleagues of the age group having R01 funding in a particular year. As such, it will discourage hiring of young faculty whose PI success ratio is low and dropping. It will also encourage retaining older faculty whose PI success ratio is high and rising. Even if such a bias were to be small, over a 35-y period, it would change the age profiles of basic-science PIs from that of 1980 to what we see in 2014, causing a large drop in faculty under 40 y of age and a large increase in faculty over 60 y of age. Fig. 5B shows that, since 2010, younger grantees have started doing better. The NIH implemented its ESI policy in 2008 (27) . We are encouraged that ESI policy has increased the PI success ratio for younger grantees as it confirms the validity of our measure. The NIH ESI correction is effective but may need to be larger for those under 40 y. Specifically, the mean PI success ratio in Fig. 5B varies from 0.5 at age 36 to a maximum of 1.0 at age 39. The ESI correction needs to be large, doubling the effective success rate of 36 y olds, increasing it by 33% at age 40 and increasing it by 5% at age 44. Although older PIs also have lower success ratios, their ratios are increasing with time, whereas those of the younger PIs are decreasing.
Discussion
Value of Fundamental Research. Measuring the economic value of fundamental, curiosity-driven, research is difficult (28-31), so we use Nobel Prizes as a proxy; they are generally given for fundamental discoveries with high value and impact. Fig. 6A shows how US basic scientists, who receive a higher proportion of R01 grants, dominate US medicine prizes. Fig. 6B shows that, in the decade 2006-2015, the United States lost its world lead that was held since 1976. Given that Nobel Prize-winning work is often done by scientists below the age of 46 (3, 10, 12) , we worry about future consequences of the steady drop in younger US basic-science PIs seen since 1992.
What Did Not Cause the Drop in Number of Young Basic-Science PIs?
Four factors that may seem obvious are not supported here: (i) Congress is giving the NIH enough money. From 1999 to Fig. 5 . The PI success ratio. A shows that, since 1980, the PI success ratio, defined as the ratio of the number of R01 grantees to the number of basic-science PIs of the same age in the same 5-y range, has dropped for PIs younger than 40 and increased for PIs older than 50 (years are blue to green lines). Each curve is normalized to have a maximum value of 1.00. B shows these same curves shifted along the x axis so that the median age of a R01 grantee is 50 (average median age for 2008-2014) using median grantee ages from Fig. 1 . Note how the green lines for years 2010-2014 have risen noticeably for PIs younger than 45, rising well above the mean level. This is likely due to boosting of early-stage investigators (ESIs) implemented by NIH after 2008 (27) .
2014
, the NIH received an extra 100,000 M$ in congressional appropriation (Fig. 3A) , but since 2005, total funds dropped.
(ii) The R01 appropriation has increased. From 1995 to 2014, the annual inflation-corrected allocation for R01 grants increased from 8,978 M$ to 10,622 M$, or by 17% (Table S1 ). (iii) Medical schools still want to hire young basic-science PIs. From 2002 to 2004, almost 1,100 younger basic scientists were hired when NIH funding rose rapidly (Fig. 4) . (iv) Young PIs need R01 funding. (15) . These days, postdoctoral scholars stay on longer than in the past (32) . (vi) Older PIs are not retiring. Fig. S6B shows that the number of basic-science PIs older than 71 has grown rapidly from 1% in 1995 to 5% in 2014. The percentage of R01 grantees over 71 is about one-half of the percentage for basic-science PIs. (vii) NIH's budget is going to non-R01 research. In 1996, R01 research funds were 16% larger than total non-R01 research funds (R and D contracts, centers, and other research, non-R01 grants). By 2014, they were 22% smaller (Table S1 and Fig. S7 ).
What Really Caused the Drop in Number of Young Basic-Science PIs?
Our study points to two factors as possible culprits: (viii) Older R01 grantees are getting money at the expense of younger R01 grantees. From 1995 to 2014, allocation for grantees over 55 increased by 2,500 M$, whereas for grantees under 56 it increased by 350 M$ (Fig. 3C) , possibly due to the fact that those over 55 are getting more R01 money (33, 34) . (ix) NIH study sections are biased against those whose ages are very different from the median age of R01 grantees. The PI success ratio clearly shows that fewer and fewer basic-science PIs younger than 46 are awarded R01 grants (Fig. 5) . It is unlikely that this occurs because younger PIs are less capable than they were years ago. The few younger PIs hired from a huge pool of candidates, suggests they are more capable.
What Is the Remedy? The two most probable factors (viii and ix) for the drop in numbers of basic-science PIs involve funding allocation and the peer review system. The aging of basic-science faculty did not have to lead to the observed depletion of PIs under 46 (Fig. 2C) . Maintaining the age profile for younger PIs seen in 1980 would require an additional 2,255 basic-science PIs aged 45 or less (Fig. 7) . Funding these 14% additional PIs would cost 1,067 M$. This could be provided as additional funds or by reducing the current R01 funding of all older PIs by 12%.
Since 2016, NIGMS, which funds a lot of basic science, initiated the MIRA program. MIRA transfers funds from older PIs to younger PIs in exchange for more stable funding. It is interesting that the amount transferred is between 10% and 15%, in close accord with our detailed estimate. Although R01 grants to basicscience PIs do also come from other NIH institutes, this is a very encouraging initiative. An extra 1,000 M$ is less than 4% of the total NIH budget and a small fraction of the additional funds given to non-R01 grantees.
The peer review system has an unanticipated defect: as the median age of R01 grantees increases, so does the median age of study section members. Most groups seem best able to judge those of comparable age and experience. This cannot help but lead to an unconscious but persistent bias against the young. It can only be corrected by taking administrative action.
Since 2008, the NIH used its ESI policy to administratively raise the success rate of younger PIs. Our study confirms the ESI is essential if we are to save the R01 grant mechanism with its long history, prestige, and focus on individual investigators, and critical importance for fundamental, discovery-driven, basic science research. We believe that NIH program officers should use a formula calculated from the PI success ratio to change the percentile threshold in an age-dependent manner so as to correct the intrinsic age-related bias.
There may be concerns about the danger of funding young people who have scored poorly. A very detailed study shows that percentile scores cannot predict the productivity of almost 7,000 National Heart, Lung, and Blood Institute grants (35) . In contrast to work Li and Agha (36, 37), Lauer et al. (38) showed that study section scores are not discriminating predictors for proposals (39) .
Three other factors (v, vi, and vii) are also worth considering. Increasing opportunities for young basic-science PIs by remedying factors viii and ix will require better mentoring as discussed by many (40) (41) (42) (43) (44) (45) . Factor v suggests increasing the number of K99 postdocs (40) who are funded individually and not through the R01 grants of their supervisor. They would be mentored to have a project they take with them, to write sole-author papers, and to attend conferences as speakers. As so much of the R01 award is spent on postdoctoral scholars and research associates (15) , human resource development may need to be a factor in competitive grant renewal.
The rapid rise in basic-science PIs over 71 (factor vi) may be limited by the NIGMS MIRA R35 program as well as by a greater awareness of the responsibility to nurture a younger generation.
Moving of funds away from R01 grants (factor vii) was a predictable result (46) of the sudden doubling of the NIH budget in 1999. Our data favor sustained future funding coupled with restored funding to basic science research that served US medical science so well for four decades (Fig. 6) (28-31) .
In eight consensus recommendations for sustained biomedical research (47) , five deal with postdoctoral scholars or research associates and three deal with sustained funding, increased funding, (Fig. S8) . (33, 34, (48) (49) (50) . Peer review age bias as corrected by the NIH ESI program has been noted (3, 9, (51) (52) (53) (54) . Group size has been considered; today, it need not be as large as when US science was expanding (55) (56) (57) .
Conclusions
Although many schemes have been suggested (18, 46, (58) (59) (60) (61) (62) (63) , increasing the number of young basic-science PIs is not going to be easy. As basic sciences contributed so much to US Nobel Prizes in Medicine since 1950 (Fig. 6A) , new fundamental discoveries made by young PIs in the United States are vital for future breakthroughs in biomedicine. We see no alternative but to increase the number of basic scientists younger than 46 y of age. Essential is the NIH ESI program, which should be strengthened using an agerelated correction. Essential too is the NIGMS MIRA initiative to find funds for added young PIs: it should be adopted more broadly by NIH.
The problems highlighted here were first noticed in 1994 (18). They result from positive feedback in a self-regulating system like peer review and prove the need for administrative oversight. Proper statistical data are also essential: we hope that the NIH will conduct studies like this on a regular basis using accurate anonymized data. We also hope that existing PIs over the age of 55 will realize how fortunate they were in their youth and help younger PIs by mentoring them for independence and originality.
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SI Materials and Methods
The data produced by the Perl program described below was imported into an Excel 2010 spreadsheet and used for all subsequent analysis. This spreadsheet, which is used to draw every graph and table presented here, is made available in Dataset S1. The pseudocode for the Perl program is available in Dataset S2. We also make the input files R01_PIs_v2.txt and AAMC_FiscalYear_ All_tabbed.txt available in Datasets S3 and S4.
Data Sources
Age profiles of the number R01 grantees from 1980 to 2010 initially come from https://nexus.od.nih.gov/all/2012/02/13/age-distributionof-nih-principal-investigators-and-medical-school-faculty/. Data were downloaded from age distribution (absolute numbers) of NIH R01 principal investigators (https://report.nih.gov/ DisplayRePORT.aspx?rid=877). Additional R01 data (2010-2014) came from NIH under Freedom of Information Act (FOIA).
Age distributions (absolute numbers and percentages) of medical school faculty (AAMC) (https://report.nih.gov/DisplayRePORT.aspx? rid=878). Age profiles of AAMC faculty and augmented by detailed data obtained from the AAMC under a IRB agreement. These data includes faculty rank and basic-or clinical-science department.
The congressional appropriation for NIH was taken from the NIH website, https://www.nih.gov/about/almanac/ appropriations/index.htm.
It was corrected for inflation to 2014 dollars using the biomedical research and development price index (BRDPI), https:// officeofbudget.od.nih.gov/gbipriceindexes.html. https://www.report.nih.gov/success_rates/index.aspx.
Tab218Fix Tab.
Fix some improperly formatted numbers with spaces. File of averaged data ratios and attrition produced by Perl code. (15) is shown as a black dotted line. As discussed in Fig. 1 , the FIR age is about 6 y older than the threshold age of the 5% youngest. We consider three threshold ages: the 5% oldest (the threshold age of the older 5%); the median age; and the 5% youngest (the threshold age of the younger 5%). In the 34 y from 1980 to 2014, the ages of the oldest 5% of R01 grantees, clinical-science PIs, and basic-science PIs showed changes of 11.3, 7.7, and 9.0 y, respectively. Corresponding changes for the median age are 10.5, 7.1, and 10.3 y, and for the ages of the youngest 5%, they are 6.1, 2.9, and 4.9 y. For the oldest 5% and the median age, basic scientists are always older than clinical scientists, who themselves are older than R01 grantees. For the youngest 5%, since 1989 R01 grantees have been older than either basic-or clinical-science PIs. (Fig. 4) . Fig. S4 . This figure shows the relationship between the funds allocated to R01 grantees and the number of R01 grantees. These two datasets would be perfectly correlated if all grantees in a particular age group received the same allocation in BRDPI inflation-corrected dollars for each of the years from 1980 to 2014. The Inset correlation coefficient (CC) is that between R01 funding (squares) and number of R01 grantees (circles) in each of the three age ranges. Because grantees get grants that are close to 1 M$, the same x axis can be used for both numbers of R01 grantees and funding in million dollars. A shows the data of older grantees. B shows the data of middle-aged grantees. C shows the data of younger grantees. . This figure shows the influence of age on the fraction of number of PIs born in a given year remaining on at a particular age. To tabulate data by PI Birth_Year rather than by PI age and year of analysis, we used the simple transformation: Birth_Year = Year_of_Analyse − Age, with data smoothed by averaging over a 5-y window. Data are shown for basic-science PIs born between 1918 and 1952, a group of PIs who turned, or who will turn, 70 y of age between 1988 and 2022. A shows that there is a clear difference between the retirement of PIs at age 70 for PIs born before 1924 and for those born afterward. This is completely expected as compulsory retirement at 70 was discontinued in 1994 (65) . Those PIs born in 1924 turn 70 in 1994. B shows that as a result of the change in retirement policy the percentage of basic-science PIs older than 71 is 4.9% in 2014 compared with an average percentage of just 0.6% for the years 1980-1993; pair is (4.9%,0.6%). The corresponding pairs of percentage values are (3.3%,0.6%) and (2.6%,0.3%) for clinical-science PIs and R01 grantees, respectively. The steep rise in the three curves for R01 grantees, clinical-science PIs, and basic-science PIs after 2010 suggests that this is caused by people younger than 71 in the pipeline. It leads us to believe that it would be relatively easy to predict demographic changes like these. Table S1 . Here, we see that the percentage of the allocation for R01 grants dropped sharply from a high of 46% in 1998 to a low of 34% in 2014. This occurred as other non-R01 grant programs were ramped up to absorb the huge increase in congressional appropriation that occurred from 1999 to 2004. The red dashed lines show that, in 2008, the allocation percentage for R01 grants was increased as competition for dwindling R01 funds became intense. Had this not happened, the percentage allocation for R01 grants in 2014 would have been 5% lower at 29%. (Fig. S2 ) is used to derive an age distribution that does not bias against younger PIs. A shows the age distribution of the number of basic-science PIs for years of analysis between 1980 and 2014 normalized to have the same maximum value in any year of 541 (this is the actual maximum value for the Ave2012 distribution and close to 533, the maximum value for the Ave1982 distribution; see below). B shows in blue the distributions for the 5 earliest years of analysis (1980, 1981, 1982, 1983, and 1984) , and in green, the distributions for 5 most recent years of analysis (2010, 2011, 2012, 2013, and 2014) , together with the average distribution for each of these 5-y periods: Ave1982 (blue) and Ave2012 (green). The maximum of the two average distributions is calculated after normalizing their maximum values to 514, which is the actual value for Ave2012 and 3.52% less than the actual value of 533 for Ave1982. Having the same maximum value produces the flat-topped combined distribution shown in black. The total number of basicscience PIs in the Ave2013 distribution is 16,068, the average of the number of basic-science PIs for the most recent 5 y. The total number of desired basic-science PIs in the combined distribution is higher at 18,323. This increase of 14.0% comprises 2,255 basic science, all of whom are younger than 45 (red). Because R01 grantees younger than 46 receive less money per year than older R01 grantees, these additional PIs could be funded by a 1,000 $M or 12% transfer of R01 funding from PIs above 46 y to PIs below the age of 46. C shows the key features on B and is shown in the main text as Fig. 7 . The 3-y average of NIH budget items change from 1996 (average 1995-1997) to 2013 (average 2012-2014). Values and percentage ratios are given for the amount in BRDPI-corrected million dollars and as a percentage of the total NIH budget. As a percentage of total, four items, R and D contracts, centers and other research, administration, and non-R01 RPG grants, increased by 43%, 11%, 19%, and 20%, respectively. Two other items, R01 grants and training, decreased by 18% and 29%, respectively.
Other Supporting Information Files
Dataset S1 (XLSM) Dataset S2 (DOC) Dataset S3 (TXT) Dataset S4 (TXT)
